In the more advanced stages, the browning may spread throughout the pulp and resemble storage breakdown. When the development of the disease reaches an advanced stage, the small thick-walled cells of the epidermis become browned, and the fruit appears scalded. In the earlier stages, however, the epidermis appears normal, the flesh remains firm and the disease is detected only by cutting into the fruit.
METHODS OF PROCEDURE
The storage phases of the problem were conducted in Upon receipt at the storage plant, the lots were divided into the necessary number of sub-lots for the particular experiment. The sublots of from 80 to 100 specimens each were stored in apple boxes. The boxes were placed so that sufficient space was maintained for normal ventilation in storage. Apples of the same lot were used in each experiment and check, and as nearly identical conditions as possible were maintained except for the factor being tested.
Since internal browning affects the flesh of the fruit it was necessary to cut the apples in order to make the observations. Browning could be best detected by cutting perpendicular to the axis of the core in a plane passing through the junction of the carpels with the stem.
Four observations were made each season at monthly intervals, beginning in January. Twenty specimens from every sub-lot were cut at each of the four seasonal observations. By cutting several hundred specimens from time to time it was determined that the error in cutting only twenty specimens ranged from 2 to 5 per cent, and this error was reduced when the four seasonal cuttings were averaged.
Definition of terms.-The terms employed in recording the observations to designate the degree of browning are defined as follows : 1. Normal.-Apples in which no browning was apparent to the unaided eye ( Browning In The disease appears first in that region which is most susceptible.
In the Yellow Newtown the region of greatest susceptibility is in the flesh, while in those varieties that scald readily, it is at the surface.
If internal browning and apple scald are caused by the accumulation of essential oils, which can be removed by ventilation or by absorption, the question arises as to why the preventive action of ventilation and absorbents is less marked in the control of internal browning than in apple scald. This difference in the effectiveness of the prevention is undoubtedly due to the fact that apple scald is the result of the accumulation of deleterious substances on the surfaces of the fruit where the absorbent can be brought into intimate contact with them. Internal browning, on the other hand, is caused by an accumulation of the deleterious substances deep in the tissues from where they can only be removed by reducing their concentration at the surface, thereby inducing them to diffuse outward, which is a slow process.
The Increase in Permeability Prior to and Accompanying the Development of Internal Browning
If internal browning is due to the action of some deleterious substance which tends to accumulate in the flesh of the apple under storage conditions, there must be some evidence of its action before the browning occurs, that is, certain alterations must occur in the cells which permit the browning to take place. Possibly the most important, as well as the most probable change which could take place is that of altering the permeability.
To determine any change in the permeability which might precede or accompany the browning, measurements were made of the resistance offered to the passage of an electric current.* These measurements indicated a great reduction in the relative resistance offered by the tissue in the region of browning prior to the development of any noticeable discoloration.
It was also found that the resistance continued to decrease with the detectable appearance of the disease. For example, in two representative lots of apples held at 41°F., where browning did not develop, the relative resistance was 2400 ohms ; while in the same lots at 32°F., where browning did develop but before any discoloration became noticeable, the resistance was only 1100 ohms; and in apples of the same lots at 32°F. which showed trace browning, the resistance was reduced to 700 ohms.f The measurements also showed that there was no reduction in the relative resistance in fruit stored at 32°F. which was resistant to the browning.
Should this apparent decrease in the resistance be due to the action of essential oils or similar deleterious substance, the resistance of normal tissue should also decrease when treated with these oils. To test this property of these substances, several essential oils as, Amyl Acetate, Amyl Valeriate, Acetaldehyde, and others, in attenuated dilution (.001 per cent) were applied to the fruit about the electrodes of the conductivity apparatus. After the current had been on continuously for twenty minutes, the resistance of the specimens treated with water and the untreated checks dropped from 2800 to 2100 ohms, while that of the specimens treated with essential oils dropped from 2800 to 500 ohms. 
GENERAL DISCUSSION
The fruit from trees that were vegetatively weak and also from extremely vigorous trees browned more readily than fruit from trees of normal vegetative vigor. The age of the tree exerted less influence upon the browning than the vigor. This was brought out by the fact that in 1918 and 1919, just after the young trees began to produce and when they were much more vigorous, than the old trees, the fruit of the young trees browned the more severely. In 1920, however, when the young trees had a fair crop of fruit as compared with the very sparse set on the old trees which at this time also showed the greatest vegetative vigor, the percentage of browning was greater in the fruit of the old trees.
The investigations indicate a direct relation of temperature to internal browning. Lower temperatures were found to favor and higher temperatures to oppose browning, both in the orchard and in storage.
The relationship of orchard temperature to browning was most strikingly indicated in the case of the fruit in black bags and the fruit of the tented or shaded tree. In the former case the mean daily temperature, within the fruit was about 9°F . above the temperature of the fruit normally exposed, due to heat absorbed and retained within the black bags ; while the fruit on the tree under the unheated tent, had a mean daily temperature of about 9°F . below that of fruit normally exposed, owing to the partial exclusion of sunlight. After five months storage, the average for the seasons of 1920- 
